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Process for manufacturing sustained release microbeads containing Venlafaxine 

HCI 

Field of invention: 

This invention relates to a process for manufacturing stable, novel sustained 
release compositions comprising of Venlafaxine or its pharmaceutically acceptable salt 
for once a day dosing. 



Background of the Invention: 

Venlafaxine HCI, an anti-depressant agent is recommended for a variety of 
10 disease and disorders i ncluding m anic disorder, attention deficit disorder, Parkinson's 
disease, epilepsy, etc. The recommended daily dose for adults ranges form 75 - 
350mg daily in divided doses of two to three times a day. Multiple dosing is 
inconvenient to patients. It is desirable to minimize the dosage frequency by tailoring 
sustained release composition specific to a drug, based on desired pharmacokinetic 
15 and pharmacodynamic activity. 

Venlafaxine HCI, being highly water-soluble has a potential problem of dose 
dumping and burst effect from a controlled release matrix and hence matrix d elivery 
system is not suitable for consistent and prolonged delivery of the drug to the site of 
action. It is therefore essential to develop dosage forms to ensure consistent delivery 
20 and prolonged plasma levels with insignificant contribution to the initial release in case 
of a failure of the system, thereby avoiding dose dumping. 

Several methods are known in prior art to deposit Venlafaxine HCI on inert 
cores, further coated with one or more polymeric layers to overcome the problems of 
matrix delivery system. 

25 PCT publication WO 02/102129 describes programmed release composition 

comprising 10 - 80% w/w of Venlafaxine HCI. Micronized Venlafaxine HCI is deposited 
on inert core using PVP alcoholic solution in coating pan to obtain microgranules. 
Microgranules are coated with talc using PVP solution further coated with plasticized 
ethylcellulose solution. The yield is not more than 92% w/w. This process requires 

30 periodically powdering the product with talc to diminish the static load, thereby 
interrupting the continuity of process, making it unsuitable for industrial application. The 
microgranules obtained are not of adequate strength as mechanical condition in fluid 
bed processor during coating process caused rupturing of some of the microgranules 
further reducing the yield of the process. 

35 PCT Publication WO 03/041692 deals with extended release composition 

comprising Venlafaxine HCI (30 - 60% by weight) in which Venlafaxine HCI is coated 
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with binder (0.5 - 10% by weight) on inert core. This coated core is coated with 
isolating layer, further coated with polymer layer. The process utilizes water, ethanol or 
its mixture as a solvent for spraying Venlafaxine HCI. Process utilizing water for 
spraying Venlafaxine HCI as described therein will results in settling of product mass in 
5 product container thereby interrupting the continuity of the process. Process utilizing 
ethanol as described herein is not sufficient to dissolve Venlafaxine HCI. Venlafaxine 
HCI suspension in ethanol when sprayed on inert core utilizing PVP as binder (0.5 - 
10% by weight) will results in improper fluidization or change in fluidization pattern 
during the process, leading to inefficient loading of Venlafaxine HCI on inert seeds 
10 resulting i n d rug I oss a nd I ow batch yield. The yield of this p rocess i s generally not 
more than 95%w/w. 

PCT Publication WO 0071099 describes a multiparticulate controlled release 
formulation of selective serotonin reuptake inhibitor (SSRI) such as fluvoxamine. The 
process comprises deposition of SSRI, organic acid and polymeric material on inert 

15 core to obtain drug-loaded beads. These are coated with rate controlling membrane 
ammonio methacrylate co-polymer, dibutyl sebacate and talc. However, use of organic 
acid with Venlafaxine HCI is not advisable. Moreover, organic acid may influence the 
physiochemical properties of the rate controlling membrane, thereby affecting the 
stability of such formulation. 

20 None of the prior art teaches a economical and continuous process for 

manufacture of agglomeration free, high yield (generally atleast about 95% w/w), 
uniformly shaped and sized, stable novel pharmaceutical composition of adequate 
strength comprising upto about 70%w/w of Venlafaxine HCI which is free of organic 
acid for once a day dosing. 

25 Venlafaxine HCI is more soluble in water as compared to that in alcohol and 

hence would be a solvent of preferred choice. Such an approach would substantially 
reduce the processing time and cost, making the process viable. However it is known 
that Venlafaxine HCI develops tack and static charge during its deposition on inert 
seeds by powder layering using aqueous binder solution. This tendency of developing 

30 tackiness and static charge increases when Venlafaxine HCI is sprayed from an 
aqueous or hydroalcoholic binder solution or dispersion on inert seeds. This problem of 
tackiness and static charge leads to further processing problems such as 

■ Agglomeration of drug coated seeds. 

■ Improper fluidization or change in fluidization pattern during the process, leading 
35 to inefficient loading of Venlafaxine HCI on inert seeds resulting in drug loss and 

low batch yield. 
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■ Settling of the product mass in the product container thereby interrupting the 
continuity of the process. 

The above-mentioned problems are especially witnessed when equipment such 
as fluid bed bottom spray processor or coating pan is used. 

5 

Summary of the Invention: 

The object of the present invention is to provide a viable continuous process for 
manufacture of agglomeration free, high yield (generally atleast about 95% w/w), 
uniformly shaped and sized, stable novel pharmaceutical composition of adequate 
10 strength comprising upto about 70%w/w of Venlafaxine or its pharmaceutical 
acceptable salt which is free of organic acid for once a day dosing. 

Another object of the invention is to provide a continuous process utilizing water 
as a solvent for spraying Venlafaxine HCI unlike alcohol as described in prior art. 

Another object of the invention is to provide a continuous process, which is 
15 consistent with proper fluidization pattern. 

Another object of the invention is to provide a process for manufacture of novel 
sustained release compositions comprising of Venlafaxine HCI which when tested in 
vitro provides pH independent release of Venlafaxine HCI atleast for a period of 10 
hours without any latent period. 
20 Another object of the invention is to provide a process for manufacture of novel 

sustained release compositions comprising Venlafaxine HCI, which can be 
encapsulated in smallest capsule size 5 for therapeutic effective amount of Venlafaxine 
thus providing patient easy to consume dosage form. 

Another object of the invention is to provide a process for manufacture of novel 
25 sustained release composition comprising of Venlafaxine HCI without the problems of 
dose dumping and burst effect from the formulation. 

Description of the invention: 

As indicated in the background of the invention there are several problems such 
30 as tackiness, static charge, agglomeration, improper fluidization and settling of product 
mass during processing Venlafaxine HCI in aqueous media. It has surprisingly been 
found that the above-mentioned problems are solved, 

■ When Venlafaxine HCI is sprayed on inert seeds along with binder preferably 
hydroxypropylmethylcellulose (HPMC) i n concentration of atleast about 35%w/w 
35 along with antitack agent preferably talc in the concentration of atleast about 10.5 

%w/w of Venlafaxine HCI or 
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■ When Venlafaxine HCI is deposited on inert seeds along with antitack agent such 
as talc and inert excipient such as starch using binder preferably in the 
concentration of less than about 2.5 %w/w. 

Yield of the process of this invention is not less than about 95%w/w. 
5 Thus the present invention provides a viable continuous process for manufacture 

of stable novel sustained release pharmaceutical composition comprising upto about 
70%w/w of Venlafaxine or its pharmaceutical acceptable salt preferably Venlafaxine 
HCI for once a day dosing, where Venlafaxine HCI is processed in aqueous media and 
is free of organic acid. 

10 In one of the embodiments of the invention, sustained release pharmaceutical 

composition processed in aqueous medium is in the form of agglomeration free, 
uniformly shaped and sized microbeads of adequate strength. The yield of the process 
of the present invention is atleast about 95%w/w and mostly about 97%w/w. 

The sustained release composition comprising Venlafaxine HCI is capable of 

15 being filled into capsule for therapeutic effective amount of Venlafaxine. Sustained 
release composition comprising of Venlafaxine HCI is even capable of being filled in 
smallest capsule of size '5' for ease of administration and patient acceptance. 

The formulation of the present invention comprises sustained release 
composition comprising therapeutically effective amount of Venlafaxine. 

20 More particularly, the sustained release formulation of the present invention 

comprises of Venlafaxine HCI, binder, antitack agent optionally along with inert 
excipient layered or coated on inert seeds from aqueous jnedia, further optionally 
coated with antitack agent and non-functional polymer, further coated with a functional 
polymer and plasticizer. 

25 In another embodiment of this invention, sustained release composition 

comprising of Venlafaxine HCI comprises alternate layer of admixture of Venlafaxine 
HCI, inert excipient and antitack agent with binder preferably 
hydroxypropylmethylcellulose on inert seeds in aqueous media, which are coated with 
antitack agent and non-functional polymer, further coated with a functional polymer and 

30 plasticizer. Unlike the process disclosed in PCT publication WO 02/102129 the process 
of the present invention 

■ Does not require powdering the product with talc for diminishing the static load. 

■ Has higher yield above about 95%w/w and mostly above about 97%w/w. 

■ Does not cause rupturing of microbeads during the coating process indicating 
35 that microbeads obtained are of adequate strength. 



-4- 



WO 2004/047718 PCT/IB2003/005194 

In another embodiment of the invention, sustained release composition 
comprising of Venlafaxine HCI comprises inert seeds coated with Venlafaxine HCI, 
antitack agent and binder preferably hydroxypropylmethylcellulose from aqueous 
media, further coated with a functional polymer and plasticizer. This is structurally 
5 different in comparison with PCT publication WO 03/041692, as it does not require drug 
cores to be coated with the isolating / protecting / separating layer. 

Detailed Description of the Invention: 

This invention provides a process for the preparation of sustained release 
10 composition comprising of Venlafaxine or its pharmaceutical^ acceptable salt 
preferably Venlafaxine HCI on inert seeds wherein Venlafaxine HCI is processed in 
aqueous media. The invention involves 2 sequential stages for the preparation of 
sustained release composition comprising of Venlafaxine HCI. 

Stage I: Preparation of Drug core 

Drug core is prepared by depositing Venlafaxine HCI, antitack agent and 
optionally an inert excipient in aqueous media, as a single layer or a s a n a Iternating 
layer with binder on inert seeds. The drug core so obtained is hardened by optionally 
coating and / or layering drug core with non-functional polymer and antitack a gent i n 
aqueous media as a single layer or alternate layer to obtain hardened drug core. 

The process utilizes water as a solvent for depositing Venlafaxine HCI in contrast 
to alcohol as described in the prior art. 

The process described is consistent with the fluidization pattern when 
Venlafaxine HCI is sprayed form the aqueous media in fluid bed bottom spray coater 
enabling efficient deposition of Venlafaxine HCI on inert seeds thereby providing high 
yield. 

However, the process described herein for the preparation of the drug core can 
even utilize alcohol or hydroalcoholic media for depositing Venlafaxine HCI on inert 
seeds. 

In contrast to process in prior art (PCT publication WO 0071099) the process of 
this invention does not require use of organic acid for tailoring drug release 
characteristic. 

Stage II: Preparation of Sustained release composition 

35 Sustained release composition is prepared by coating drug core or hardened 

drug core with a combination of functional polymer and plasticizer. 
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In one of the embodiment of the invention sustained release composition of the 
present invention is prepared by coating drug core or hardened drug core with a 
combination of functional polymer, plasticizer and optionally with antitack agent. 

Sustained release composition comprising Venlafaxine HCI so obtained exhibits 
5 pH independent release profile at least for a period of 10 hours when analyzed in-vitro 
using USP type II (paddle) dissolution testing apparatus at 100 rpm in 900 ml media at 
37°C. 

The process is now described in details. 

10 Stage I: Preparation of Drug Core: 

Venlafaxine HCI, antitack agent and optionally an inert excipient are mixed to 
obtain an admixture, which is deposited on inert seeds such as sugar sphere using 
aqueous binder solution to obtain drug core. 

In an embodiment of the invention, Venlafaxine HCI is in admixture with antitack 
15 agent and inert excipient. 

Admixture of Venlafaxine HCI, antitack agent and inert excipient is deposited on 
sugar sphere as an alternating layer with binder solution in water. 

Alternatively, suspension of Venlafaxine HCI, binder and antitack agent in water 
where Venlafaxine HCI is in dissolved state can be deposited as a single layer on sugar 
20 sphere to obtain drug cores. 

The drug core is suitably dried in equipments such as coating pan, tray drier or 
fluid bed drier or their likes to arrive a moisture content of less than 5%w/w preferably 
less than 3%w/w and more preferably less than 2%w/w. 

The drug core after drying is optionally coated with a layer of non-functional 
25 polymer and antitack agent to obtain hardened drug core. 

In another embodiment of the invention, non-functional polymer and antitack 
agent is deposited from aqueous media as a single layer on drug core. 

Alternatively, non-functional polymer in water can be deposited with antitack 
agent as an alternate layer on drug core to obtain hardened drug core. The hardened 
30 drug core is suitably dried in equipments such as coating pan, tray drier and fluid bed 
drier or their likes to arrive a moisture content of less than 5%w/w preferably less than 
3%w/w and more preferably less than 2%w/w. 

Inert seeds such as sugar sphere comprising of sugar and starch is preferably 
used. Alternatively inert seeds comprising of microcrystalline cellulose or any other 
35 suitable i nert material may also be used. The particle size of the sugar sphere used 
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may be in the range of about 1680 to 300 microns preferably about 1200 to 500 
microns. 

Antitack agent used in the present invention is selected form the group of talc, 
colloidal silicon dioxide, magnesium stearate, glyceryl behenate, glyceryl monostearate 
5 and their mixtures the preferable choice being talc with or without colloidal silicon 
dioxide and are used in the concentration range of about 2.5 - 20% w/w of Venlafaxine 
HCI. 

Inert excipients are selected form the group consisting of starch, lactose, 
microcrystalline cellulose, low viscosity grade hydroxypropylcellulose, mannitol, 
10 pulverized sugar, sorbitol and their likes. Inert excipient may be used alone or in 
combination and is preferably starch and is used in concentration range of about 2- 
12%w/w of Venlafaxine HCI. 

Binder is selected from the group consisting of cellulose derivatives such as 
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose, polyvinylpyrollidone, 
15 sugar, acrylic acid and methacrylic acid copolymer. Binder may be used alone or in 
combination and is preferably hydroxypropylmethylcellulose used in the concentration 
upto about 55% w/w of Venlafaxine HCI. 

Non-functional polymer is selected form the group consisting of cellulose 
derivatives like hydroxypropylmethylcellulose, hydroxypropylcellulose, 
20 polyvinylpyrollidone, sugar, acrylic acid and methacrylic acid copolymer and is used in 
the concentration of upto about 5%w/w of drug core. 

Hydroxypropylmethylcellulose preferably used as a binder and as non-functional 
polymer has a nominal viscosity of about 3-15 cps when measured as 2% solution in 
water at 20° C. 

25 Although the solvent of preferred choice for processing Venlafaxine HCI is water, 

other solvents such as alcohol, hydroalcoholic mixture, organic solvent or their mixtures 
can also be used. 

Stage II: Preparation of Sustained Release Composition: 

30 Drug core or hardened drug core so obtained as described in stage I is coated 

with a combination of functional polymer, plasticizer and optionally antitack agent to 
obtain sustained release composition. The functional polymer for coating may be used 
alone or in combination in the range of 1 - 25% w/w of drug core or hardened drug 
core. 

35 Functional Polymer used for coating drug core or hardened drug core is selected 

from the group of methacrylic acid copolymer, cellulose derivatives preferably alkyl 



-7- 



WO 2004/047718 PCT/IB2003/005194 

cellulose such as ethylcellulose hydroxypropylmethylcellulose, alone or in combination 
and is preferably ethylcellulose. Ready to use aqueous dispersion of ethylcellulose may 
also be used as a functional polymer for the preparation of sustained release 
composition. 

5 Ethylcellulose used as functional polymer for sustaining the release of 

Venlafaxine HCI has a nominal viscosity of about 9-11 cps when measured as a 5% 
w/w solution in toluene: alcohol (80:20) at 25°C. 

Plasticizer used is selected from the group of hydrophobic and hydrophilic 
plasticizer and preferably is triacetin and triethylcitrate and is used in the concentration 
10 of about 5 - 25%w/w preferably about 1 0 - 20% w/w of the functional polymer. 

Optionally antitack agent such as talc may also be added in the concentration of 
. upto about 30%w/w of the functional polymer preferably when aqueous dispersion 
comprising of functional polymer is used. 

The process described herein may be carried out completely or in part in 
15 aqueous or non-aqueous media such as methanol, ethanol, isopropanol or their 
mixtures. 

The above process can be carried out in equipment such as fluid bed bottom 
spray processor, coating pan and their likes. The process described can be carried out 
using single equipment either fluid bed bottom spray processor or coating pan or 
20 involves use of both equipments. The process of the invention described herein is the 
viable continuous process for the preparation of sustained release composition 
comprising of Venlafaxine HCI. 

The invention is now described with non - limiting examples for the preparation 
of sustained release microbeads comprising Venlafaxine HCI. 

25 

Example 1-3: 

I) Preparation of Drug Core: 

Venlafaxine HCI was passed through 200 mesh ASTM and mixed with starch 
and talc in planetary mixer for about 10 minutes. HPMC EOS was dispersed and 

30 dissolved in water. The concentration of HPMC in water can be upto about 10%w/w. 
Sugar sphere were loaded in coating pan. HPMC solution was sprayed on sugar 
sphere. When desired level of wetting was observed, the admixture of Venlafaxine HCI, 
starch and talc was layered till the wetted agglomerated sugar sphere were 
unagglomerated. This operation was repeated until the total quantity of admixture was 

35 used up. Thereafter, the drug cores were dried in tray drier. They are then sieved 
through desired mesh and checked for moisture content and particle size. The drug 
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core of undesirable size (utilizable residue) that was retained above and below the 
desired mesh was mixed with water and was added to nonfunctional polymer 
suspension containing talc. The suspension was filtered through appropriate mesh and 
was sprayed on drug cores in coating pan to obtain hardened drug core. The solid 
5 content of this suspension in water may be upto 20% w/w. These hardened drug cores 
were dried in tray drier and checked for moisture content and particle size. 

II) Preparation of Sustained Release Microbeads: 

Ethyl cellulose was dispersed and dissolved in the mixture of methanol and 

10 methylene chloride (2:3). Triacetin was added to this solution. The solution was filtered 
through appropriate mesh and was sprayed of hardened drug core in fluid bed bottom 
spray processor to obtain sustained release microbeads. Other organic solvents such 
as isopropanol, acetone can also be used. Methanol and methylene c hloride maybe 
used in the ratio 1:9 to 9:1 preferably in the ratio of 2:3. Aqueous ready to use 

15 dispersion of ethylcellulose can also be used. The solid content of the dispersion or 
solution used should not be more than about 20%w/w. 

The processing parameters during the coating process was adjusted to have an 
inlet air temperature of about 20°C to about 60°C, preferably about 30°C to 45°C outlet 
air temperature of about 20°C to about 45°C preferably 25°C to 40°C, atomization air 

20 pressure of about 0.8 - 3.5 bars, fluidization flap open from about 15 to about 90% w/w. 
Sustained release microbeads are dried in the same equipment maintaining the inlet 
temperature between about 50-80°C and outlet temperature between about 40 - 60°C 
to have moisture content of less than 5% and preferably less than 3% and more 
preferably less than 2%w/w. Alternatively the coating may also be carried out in coating 

25 pan to obtain sustained release microbeads comprising of Venlafaxine HCI. 



Ingredients 
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% w/w 
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1) Drug Core 


Ex1 


Ex 2 


Ex 3 


Venlafaxine HCI 


16.60 


33.39 


56.89 


Sugar sphere 


66.42 


48.25 


22.71 


Starch 


1.66 


0.83 


2.00 


Talc 


2.49 


1.67 


3.00 


HPMC E05 


0.33 


0.42 


1.50 


Hardened Drug Core 








HPMC EOS 


1.31 


1.33 


1.72 


Talc 


0.39 


0.40 


0.52 
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II) Sustained Release Microbeads 

Ethyl Cellulose 9.82 12.47 10.60 

Triacetin 0.98 1.24 1.06 

Total 100 100 100 

Particle size of sugar 1 8 -20 # 20-22 # 25 - 30 # 

sphere ASTM ASTM ASTM 



Example 4: 

I) Preparation of Drug Core: 

5 HPMC EOS was dispersed and dissolved in water. Venlafaxine HCI was 

dissolved in water. The solutions were mixed and talc was added. The solution was 
filtered through appropriate mesh and was sprayed on sugar sphere in fluid bed bottom 
spray processor with inlet air temperature between about 50 - 80°C, outlet air 
temperature about 40 - 55°C, atomization air pressure about 0.8 - 3.5 bars, fluidization 
10 flap open between about 15 - 90%. After spraying this drug suspension, the drug cores 
were dried in the same equipment maintaining the inlet temperature between about 50- 
80°C and outlet temperature between about 40 - 60°C to have moisture content of less 
than 5% and preferably less than 3% and more preferably less than 2%w/w. The total 
solid content in the spray suspension was upto about 30% w/w. 

15 

II) Preparation of Sustained Release Microbeads: 

The process of coating of drug core after drying in fluid bed bottom spray 
processor was continued as described in example 1 - 3 to obtain sustained release 
microbeads comprising of Venlafaxine HCI. 
20 The yield of the process is not less than 95%w/w and is generally greater than 

about 97%w/w. 



Ingredients % w/w 
I) Drug Core 

Venlafaxine HCI 39.22 

Sugar sphere (1 8 - 20 # ASTM) 25.37 
Talc 5.88 

HPMC EOS 19.61 
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II) Sustained Release Microbeads 

Ethyl Cellulose 9.01 

Triacetin 0.91 

Total 100 



Sustained release microbeads comprising of Venlafaxine HCI prepared in 
various strength as illustrated above are capable of being filled in various size capsule 
viz size 0 - size 5 for various dose range i.e. 37.5 mg, 75mg and 150mg of Venlafaxine. 
5 Sustained release microbeads comprising of Venlafaxine HCI are capable of being filled 
in smallest capsule of size '5' for the dose of 37.5mg of Venlafaxine for ease of 
administration and patient acceptance. 
Dissolution Studies: 

The performance of the sustained release microbeads comprising of Venlafaxine 
10 HCI monitored by vitro dissolution testing using USP type II (paddle) apparatus at 100 
rpm in 900 ml distilled water / 0.1 N HCI / pH 4.5 acetate buffer / pH 6.8 phosphate 
buffer / pH 7.2 phosphate buffer at 37°C. The acceptance criteria for any batch of 
sustained release microbeads comprising Venlafaxine HCI is given below: 



Time (hours) 


Cumulative % drug release 


1 


NMT 15 % 


4 


30 % - 50 % 


8 


55 % - 80 % 


10 


NLT 65 % 



15 

If a batch of sustained release microbeads comprising of Venlafaxine HCI 
releases the drug too slow to comply with the dissolution release profile of the 
formulation, a portion of (hardened) drug core or of lower coating level may be added to 
comply with above mentioned drug release profile. 

20 If a batch of sustained release microbeads comprising of Venlafaxine HCI 

releases the drug too rapidly, then it may receive an additional coat to comply with 
desired drug release profile. 

Sustained release microbeads comprising of Venlafaxine HCI provides a pH 
independent in-vitro release of Venlafaxine HCI atleast for a period of 10 hours without 

25 any latent period. 
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The present invention thus provides a process for manufacture of novel 
sustained release microbeads comprising of Venlafaxine HCI without the problems of 
dose dumping and burst effect from the formulation. 

5 Bioequivalence Studies: 

A randomized two way, two period, two treatment cross over bioequivalence 
study of Venlafaxine HCI sustained release capsule comprising 150 mg of Venlafaxine 
HCI (test) was compared with 2 X 75mg extended release capsule (reference) 
comprising of 75 mg of Venlafaxine HCI in 1 2 healthy male, adult human volunteers 
10 under fasting condition. The results were as follows. 

Pharmacokinetic parameters Test Reference 

Cmax ng/ml) (mean ± std. dev.) 161.75 (± 12.27) 162.00 (± 17.61) 

Tmax (hrs.) (mean ± std. dev.) 3.08 (± 0.35) 3.16 (± 0.32) 

AUC (0-30) ng.hr/ml (mean ± std. dev.) 1539.40 (± 249.80) 1565.83 (± 238.02) 

Sustained release microbeads comprising of Venlafaxine HCI is bio -equivalent 
and provides therapeutic blood levels of the Venlafaxine HCI for once a day dosing for 
15 therapeutic effective amount of Venlafaxine HCI. 

Sustained release microbeads comprising of therapeutic effective amount 
Venlafaxine HCI is stable atleast for a period of 2 years. 

Thus the present i nvention provides a viable continuous novel process for the 
manufacture of sustained release composition comprising of upto about 70%w/w of 
20 Venlafaxine or its acceptable salt preferably Venlafaxine HCI, wherein 

■ Venlafaxine HCI i s p rocessed i n a queous m edia u nlike a Icohol as d isclosed i n 
prior art. 

■ Composition is in the form of agglomeration free, uniformly shaped and sized 
microbeads of adequate strength for once a day dosing. 

25 ■ Composition is stable atleast for a period of 2 years and is free of organic acid. 

■ The yield of the process is high upto about 95%w/w and mostly about 97%w/w. 

■ The process is a continuous process, which is consistent with the proper 
fluidization pattern when Venlafaxine HCI is sprayed in fluid bed bottom spray 
processor utilizing water as a solvent. 

30 ■ The composition in the form of microbeads provides pH independent in-vitro 
release of Venlafaxine HCI atleast for a period of 10 hours without any problems 
of dose dumping and burst effect. 
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Claims: 

We claim: 

1. A novel sustained release composition comprising of an inert core, said inert core 
5 being coated or layered using aqueous media preferably water with a combination 

of upto about 70% w/w Venlafaxine or its pharmaceutical acceptable salt, binder, 
antitack agent and optionally inert excipient to form a drug core, with an optional 
coat of a combination of non - functional polymer and anti-tack agent in aqueous 
media preferably water further coated with combination of functional polymer and 
10 plasticizer, the composition being free of organic acid. 

2. A high yield viable continuous novel process for the preparation of sustained release 
composition comprising upto about 70% w/w of Venlafaxine or its pharmaceutically 
acceptable salt preferably Venlafaxine HCI wherein Venlafaxine HCI is being 

15 processed in aqueous media preferably water, the process comprises sequential 
preparation of drug core using aqueous media preferably water followed by optional 
preparation of hardened drug core using aqueous media preferably water followed 
by preparation of unagglomerated sustained release microbeads of uniform shape 
and size exhibiting pH independent in-vitro release of Venlafaxine HCI with no latent 

20 period, the composition being free of organic acid. 

3. A novel process in aqueous media as claimed in claims 1 and 2, wherein 
preparation of drug core comprises deposition of Venlafaxine HCI, antitack agent 
and optionally an inert excipient on inert seeds using aqueous media preferably 

25 water as a single layer or as an alternating layer with binder. 

4. A novel process in aqueous media as claimed in claims 1 and 2, wherein optional 
preparation of hardened drug core comprises coating or layering drug core with a 
combination of non-functional polymer and antitack agent in aqueous media 

30 preferably water as a single layer or alternate layer. 

5. A novel process in aqueous media as claimed claims 1 and 2, wherein the 
preparation of sustained release microbeads comprises coating drug core or 
hardened drug core with combination of functional polymer and plasticizer. 

35 
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6. A novel composition and process in aqueous media as claimed in claims 1-4, 
wherein binder and an optional non-functional polymer sprayed from the aqueous 
media preferably water is selected form the group consisting of 
hydroxypropylmethylcellulose, hydroxypropylcellulose, polyvinylpyrollidone, sugar, 

5 acrylic acid and methacrylic acid copolymer and their mixtures and is preferably 
hydroxypropylmethylcellulose in the concentration upto about 55% w/w of 
Venlafaxine HCI. 

7. A novel composition and process in aqueous media as claimed in claims 1-4, 
10 wherein the antitack agent is selected form the group of consisting of talc, colloidal 

silicon dioxide, magnesium stearate, glyceryl behenate, glyceryl monostearate and 
their mixtures and is preferably talc in the concentration of about 2.5 - 20% w/w of 
Venlafaxine HCI. 

15 8. A novel composition and process in aqueous media as claimed in claims 1 - 3, 
wherein the inert excipients are selected form the group consisting of starch, 
lactose, microcrystalline cellulose, low viscosity grade hydroxypropylcellulose, 
mannitol, pulverized sugar, sorbitol and their mixtures and is preferably starch in 
concentration of about 2- 12%w/w of Venlafaxine HCI. 

20 

9. A novel composition and process in aqueous media as claimed in claims 1, 2 and 5 
wherein the functional polymer is selected form the group of ethylcellulose 
hydroxypropylmethylcellulose, methacrylic acid copolymer alone or in combination 
and is preferably ethylcellulose in the concentration of upto about 25%w/w of drug 
25 core or hardened drug core and plasticizer is selected from the group of hydrophilic 
and hydrophobic plasticizer and is preferably triacetin or triethylcitrate in the 
concentration of about 5 - 25%w/w preferably about 10 - 20% w/w of the functional 
polymer. 

30 10. A novel sustained release composition, wherein formulation comprising Venlafaxine 
HCI comprises blend of upto 100% by weight of sustained release microbeads 
comprising Venlafaxine HCI and from 0% to a bout 5 0%w/w o f drug core and / or 
hardened drug core and / or of lower coating level of sustained release microbeads 
comprising Venlafaxine HCI. 

35 
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11. A novel sustained release composition as claimed in claims 1,2 and 10 wherein the 
pH independent release rate of Venlafaxine HCI from the composition at the end of 
1, 4, 8 and 10 hours lies in the range of not more than about 15%, about 30 - 50%, 
about 55 - 80% and not less than about 65% respectively when measured in-vitro in 

5 USP type II apparatus at about 100 rpm in about 900 ml distilled water or 0.1 N HCI 
or pH 4.5 acetate buffer or pH 6.8 phosphate buffer or pH 7.2 phosphate buffer. 

12. A novel process as claimed in any of the preceding claims wherein the process is 
carried out in single equipments such as fluid bed bottom spray processor or coating 

10 pan or both. 

13. A novel process in aqueous media as claimed in claims 1 - 3, 10 and 12 wherein 
processing of Venlafaxine HCI in aqueous media preferably water for preparing drug 
core, carried out in fluid bed bottom spray processor at inlet air temperature about 

15 50 - 80°C, outlet air temperature about 40 - 55°C, atomization air pressure about 0.8 
- 3.5 bars, fluidization flap open between about 15 - 90%. 

14. A novel process in aqueous media as claimed in claims 1,2,5,10 and 12 wherein 
coating of drug core or hardened drug core carried out in fluid bed bottom spray 

20 processor at inlet air temperature about 20 - 60°C p referably a bout 30°C - 45°C, 
outlet air temperature about 20 - 45°C preferably about 25°C - 40°C, atomization air 
pressure about 0.8 - 3.5 bars, fluidization flap open between about 15 - 90%. 

15. A novel composition and process in aqueous media preferably water as claimed in 
25 any of the preceding claims wherein the yield of the process is atleast about 

95%w/w and mostly about 97%w/w. 

16. A novel sustained release composition as claimed in claims 1,2 10 and 11 wherein 
the composition comprising Venlafaxine HCI processed as sustained release 

30 microbeads is capable of being filled into capsule size 5 to size 0 for a dose of upto 
about 150 mg of Venlafaxine for once a day dosing. 

17. A novel composition and process as claimed in any of the preceding claims wherein 
water used as aqueous media can be replaced in part or whole with non-aqueous 

35 media such as methanol, ethanol, isopropanol or their mixtures. 
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